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A  USTRAt'.T 


Klhvlono  ptoilui'tlon  hv  IVnlo  1  1  1  him  o  yo  I  opium.  ATtttl  No.  / 1>  I  *■« ,  was 
st  mt  I  oil  in  rol.it  ton  to  t  l»o  lift*  ovi'lo  of  tlio  fungus.  Kthylono, 

•0 .  iV'i’pm,  w.is  not  proitucoil  until  aflor  tho  outturn  roaohoil  Its 
nvixtnuun  ilrv  wolght.  Wlion  tin*  suoroso  oonoont rat  Ion  of  tho  moil  turn 
was  vartoil,  olhylono  was  proportional  to  growth,  Ilowovor,  wlion  tho 
ammonium  nit  rat  o  oonoont vat  Ion  was  varloil  or  tho  nltrogon  sonrco 
changoil,  thoro  was  no  iliroot  rolat  lonshl  p.  I  noon  linn  str.o  also 
Influonooil  othylono  product  ion.  Kthanol  markedly  stlmulatoil  total 
othylono  printin' t  ion;  iltmoilono  was  a  good  inhibitor  of  othylono 
priHluo  t  1  on . 

Tho  struoturo  of  tho  naturally  produced  othylono  was  voriftoil 
by  converting  tt  to  l . 2-dihromoethane  ami  showing  that  Its  tnfraroi! 
spootrnm  was  Identical  to  that  ot  authontlo  I ,  .’-illhromoot  hano . 
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I.  I  NTKOIUK'T  1  ON* 


In  I°*»l,  Youny  ,  Prat  I  and  Male  ehciniea  1  !  y  lili'iit  lilcil  a  phyx io I oy lea  I  l  v 
.lel  ive  yaseous  em.in.it  I  on  of  Pen  I e  I  1  1  1  um  il  1  y  1 1  a  t uni  as  etliyleue  by  preparation 
ot  eliemie.il  tier  1  vat  Ives  . '  (las  c  hr  intuit  oyraph  ie  evidence  and  bioassays 
ut  illziuy  plant  nwit  er  la  Is  lmlte.it  e  that  a  uumher  of  i'tlii>r  funyi  may  produce 
et  hy  I  i‘iie  ,*J_  4 

We  wish  1 1>  report  (13  that  ethylene.  Identified  hy  conversion  to  the 
1  .  .’-d  ibromoel  Itane  derlv.it  Ive,  Is  .1  yaseous  me (a ho  I  it  e  el  Ponte  till  nm 
eve  lop  mm.  (113  tin-  relationship  o!  the  product  I  on  ot  ethylene  to  the  life 
cycle  ol  tin'  tuuyus,  and  (1113  since  t  actors  affect iny  the  product  Ion  of 
el hy 1  one . 


II.  MATKR  IAI.S  AND  MKTHODS 


The  isolate  of  Pen t e 1 1 1 1 um  c ye  1  opium  used  In  these  studies  was  ATIU' 

No.  / 1»  t  *»  ohiatned  from  the  American  Type  Culture  Collection.  Stock 
cultures  were  maintained  on  sterile  petal  o-dexlrose  ayar  In  the  dark  at 
..’S'.’  t:.  Inoculum  was  prepared  from  /’-day-old  cultures  hy  slut  kitty  the 
spores  Into  a  flask  of  sterile  distilled  water.  A  DeVllhlss  atomizer  No. 
IS.*,  mod  11  led  with  a  collar  around  the  nozzle  to  prevent  the  escape  of 
inoculum,  was  used  to  inoculate  the  flasks.  Kach  flask  contained 
approx  imat  el  v  .”»O.OlH>  spores.  Alter  Inoculation  the  cultures  were 
stoppered  with  cotton  pi  ttys.  All  cultures  were  yr  own  In  the  dark  ai 

C  alter  preliminary  experiments  indicated  no  differences  between  dark- 
and  I  lyht  -yri*wu  cultures. 


To  studv  the  relationship  ot  ethylene  to  the  llle  cvcle  ot  the  funyus, 
the  cultures  were  yrown  in  S0-ml  lit  lenmeyet  flasks  on  s  ml  ot  sterile 
medium.  The  basal  culture  medium'  had  the  tollowliu*.  compos  i  1  I  on :  sucrose, 
y;  NIV.NOj.  -..0  y ;  Kll.PO,.  ll.t»  y;  MySO.,  *  ;U.*0,  l..’3  y ;  FeSO.,  • /ll.O.  0.0.’  y; 

of  mi  c  roe  I  cutout  solution  (supplied  the  lolli'wiui* 
the  elements  per  liter:  Cu .  0.0.*  my;  .'u,  0.0‘t  my; 
and  Ho.  0.'»  my3 ;  and  redistilled  water  to  make 
medium  was  adjusted  to  '>.1'  prior  to  ant  oc  la  viny 
alter  aut  oc  laviuy .  This  was  in  the  optimum  pll 


Pit co  ayar,  8  y;  t.O  ml 
t  ina I  concent  rat  ions  ot 
Mo.  0.01  my;  Mu,  0.‘>  my 
I  liter.  The  pll  ol  the 
and  was  I  omul  t  o  be  . S 
ranye  lor  P.  eye  l  opium. 


*  This  report  should  no!  be  used  as  a  literature  citation  in  material  to  he 
published  in  the  open  literature.  Readers  interested  in  reterencluy  the 
information  contained  herein  should  contact  the  senior  author  to  ascertain 
when  and  where  it  nviv  appeal  in  citable  term. 
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Every  8  hours  the  cotton  plugs  in  each  of  five  different  flasks  were 
replaced  with  sterile  rubber  vaccine  stoppers.  After  8  hours  the  ethylene, 
carbon  dioxide,  and  oxygen  content  of  the  air  space  in  the  stoppered  flasks 
was  measured.  Each  value  reported  is  the  average  of  four  replicates. 

In  the  series  of  experiments  in  which  ethylene  production  from  various 
metabolites  was  studied,  each  value  reported  is  the  average  of  four  replicates 
of  three  flas’.r  each.  Different  50-ml  Erlenmeyer  flasks  were  stoppered  every 
12  or  24  hours,  and  the  ethylene  and  dry  weight  were  measured. 

The  gases  were  measured  with  an  F&M  Scientific  Corporation  (Model  720) 
gas  chromatograph.0  A  flame  ionization  detector  (hydrogen-oxygen  flame) 
was  used  for  ethylene  and  a  thermal  conductivity  detector  (175  ma)  was 
used  for  carbon  dioxide  and  oxygen.  Columns  used  were  molecular  sieve  for 
oxygen,  silica  gel  for  carbon  dioxide,  and  activated  alumina  for  ethylene.7 

After  the  gas  composition  was  determined,  the  flasks  were  warmed  to 
melt  the  agar  and  the  contents  were  filtered  with  suction  on  a  Buchner  funnel, 
using  tared  filter  paper.  The  filtrate  was  retained  for  pH  determination. 

The  fungal  mat  was  then  washed  with  three  10-ml  portions  of  hot  distilled 
water.  The  filter  papers  and  fungal  mats  were  dried  for  24  hours  at  80  C 
and  weighed  to  0.1  mg. 

To  prepare  the  ethylene  c  rivative  1 , 2-dibromoethane,  cultures  were 
grown  in  nine  Fernbach  flasks  on  500  ml  of  sterile  basal  medium,  supplemented 
with  47.  asparagine  per  liter.  After  the  cultures  began  producing  ethylene, 
the  cotton  plugs  were  replaced  with  two-hole  rubber  stoppers  arranged  so 
that  air  could  be  swept  through  the  flask.  The  air  stream  was  passed  through 
each  flask  for  30  minutes  on  four  consecutive  days,  bubbled  through  150  ml 
of  0.5/1  Br  in  CCl^,  and  finally  bubbled  through  100  mi  of  a  17.  solution 
of  NaSCj  to  trap  any  vaporized  bromine.  Then  the  CCl^  was  equilibrated  with 
three  50-ml  portions  of  0.2  N  NaOl;  to  remove  the  unreacted  bromine.  After 
drying  overnight  with  20  g  anhydrous  CaS0,f,  the  CCl^  was  reduced  to  a  volume 
of  2  ml  with  e  rotary  flash  evaporator  ’  was  reduced  further  under  a  stream 
of  nitrogen. 

The  1, 2-dibroraoethane  synthesized  from  naturally  produced  ethylene  and 
authentic  1, 2-dibromoethane*  were  chromatographed  with  a  Ferkin-Elmer  gas 
chromatograph  equipped  with  a  flame  Ionization  detector  (hydrogen-air  flame) 
and  stream  splitter. 

Samples  were  trapped  in  0.01  mm  path-length  AgCl  infrared  cells,  using 
a  heated  collection  line  (RIIK)  and  a  Dry  Ice  ethyl  alcohol  trap. 

Infrared  spectra  were  run  on  a  Beckman  XR8. 


*  Fisher  Chemical  Co.,  Silver  Spring,  Md, 
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III.  RESULTS 


A.  IDENTIFICATION  OF  ETHYLENE 

The  retention  time  of  the  gas  produced  by  P.  cyclopium  wai  identical 
to  that  of  commercial  ethylene.  The  brominated  derivative  had  a  retention 
time  identical  to  that  of  commercial  1, 2-dibromoethane  and  had  an  identical 
infrared  spectrum. 

B.  RELATIONSHIP  OF  THE  PRODUCTION  OF  ETHYLENE  TO  THE  LIFF  CYCLE 

Penicillium  cyclopium  grows  rapidly  under  the  previously  described 
cultural  conditions  (Fig.  1),  although  the  time  required  to  reach  maximum 
mycelial  mass  varies  with  the  amount  of  inoculum  (Fig.  2).  When  the  basal 
medium  was  used,  growth  preceded  ethylene  production  by  more  than  60  hours. 
Under  all  experimental  conditions  studied,  ethylene  was  produced  only  after 
the  growth  had  passed  its  maximum,  as  determined  by  dry  weight.  The  cessation 
of  growth  was  probably  caused  by  lack  of  carbohydrate,  as  additional  carbo¬ 
hydrate  supplied  at  the  time  of  inoculation  resulted  in  greater  dry  weights 
(Table  1).  The  loss  in  dry  weight  probably  indicates  the  onset  of  autolysis. 

Microscopic  examination  of  the  cultures  verified  that  ethylene  production 
is  initiated  after  the  onset  of  sporulation.  The  appearance  of  the  cultures 
also  changed  from  white  to  olive  green  prior  to  ethylene  evolution. 

Preliminary  experiments  indicated  that  the  optimum  pH  of  the  medium 
for  both  growth  and  ethylene  production  is  4.8  at  the  time  of  inoculation. 
Figure  1  shews  that  the  pH  of  the  medium  falls  to  about  3.6  during  the  log 
phase  of  growth  and  then  gradually  rises  to  about  5.9  during  the  initiation 
of  ethylene  production  and  probable  onset  of  autolysis. 

The  respiratory  quotient  (RQ)  was  computed  from  the  oxygen  consumption 
and  carbon  dioxide  production  for  each  8-hour  period.  The  RQ  reaches  a 
maximum  of  about  1.3  during  the  period  of  maximum  growth  and  falls  below 
1.0  soon  after  the  culture  begins  to  lose  weight. 

Figure  1  shows  that  no  measurable  ethylene  (>0.05  ppm)  is  recorded 
until  the  growth  rate  has  passed  its  maximum.  This  was  true  under  all 
experimental  conditions  studied. 


C.  RELATIONSHIP  OF  SUCROSE  TO  ETHYLENE  PRODUCTION 

Table  l  shows  the  effect  of  varying  the  sucrose  concentration  in  the 
basal  medium  on  total  dry  weight  and  ethylene  production.  When  the  sucrose 
concentrations  were  varied,  the  growth  (mg  dry  wt)  was  proportional  to  the 
sucrose  concentration,  and  total  ethylene  production  was  proportional  to 
growth.  When  the  ethylene  production  is  converted  to  microliters  per  gram 
dry  weight,  there  is  no  significant  difference  among  the  four  sucrose 
concentrations  tested. 
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TABLE  1.  EFFECT 

OF  SUCROSE 

CONCENTRATION  ON  ETHYLENE 

PRODUCTION*/ 

Sucrose, 

Dry  Weight 

> 

Ethylene, 

Time, 

grams/ l iter 

mg 

pliter/g  dry  wt 

hours 

5 

10 

145 

78-90 

10 

19 

152 

78-90 

15 

29 

144 

78-90 

25 

43 

155 

90-102 

a.  The  sucrose  concentration  of  the  basal  medium  was  varied. 

Cultures  were  followed  for  9  days  and  sampled  for  ethylene  and 
dry  weight  every  12  hours.  The  reported  values  are  the  maximum 
recorded  during  the  9  days.  Time  refers  to  maximum  ethylene 
production  with  maximum  dry  weight  occurring  prior  to  this. 

Each  value  represents  the  average  of  four  replicates  of  three 
flasks  each. 


D.  RELATIONSHIP  OF  AMMONIUM  NITRATE  TO  ETHYLENE  PRODUCTION 

Tabic  2  shows  the  effect  of  varying  the  ammonium  nitrate  concentration 
in  the  basal  medium  en  total  dry  weight  and  ethylene  production.  Except 
for  the  highest  concentration,  there  is  no  significant  difference  in  dry 
weights.  Ethylene  production  was  not  proportional  to  growth.  Maximum 
ethylene  production  was  obtained  with  2  grams  per  liter  and  good  ethylene 
production  from  both  4  aud  8  grams  per  liter. 


E.  RELATIONSHIP  OF  NITROGEN  SOURCE  TO  ETHYLENE  PRODUCTION 

Figure  3  shows  the  utilization  of  different  nitrogen  compounds  by 
P.  eye lopium  over  a  9-day  period.  The  nitrogen  compounds  were  substituted 
singly  in  the  basal  medium  in  amounts  to  give  1.4  grams  of  nitrogen  per 
liter.  Each  nitrogen  source  tested  was  successf  illy  utilized  by  the  fungus 
for  growth.  Growth  did  not  vary  appreciably  but  the  ethylene  production 
appears  to  be  dependent  on  the  nitrogen  source,  and  not  proportional  to 
growth.  Ammonium  nitrate,  L-asporagine,  and  ammonium  citrate  yielded  the 
greatest  amount  of  ethylene. 


TABLF  2.  EFFECT  OF  AMMONIUM  NITRATE  CONCENTRATION 
ON  ETHYLENE  PRODUCTION!/ 


nh4no?, 

grams/liter 

Dry  Weight, 
mg 

Ethylene, 
uliter/g  dry  wt 

Time, 

hours 

1 

47 

22 

114-126 

2 

50 

172 

90-102 

4 

48 

146 

90-102 

8 

45 

124 

90-102 

16 

36 

21 

90-102 

a.  The  ammonium  nitrate  concentration  of  the  basal  medium  was 
varied.  Cultures  were  followed  for  9  days  and  sampled  for 
ethylene  and  dry  weight  every  12  hours.  The  reported  values  are 
the  maximum  recorded  during  the  9  days.  Time  refers  to  maximum 
ethylene  production  with  maximum  dry  weight  occurring  prior  to 
this.  Each  value  represents  the  average  of  four  replicates  of 
three  flasks  each. 
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FIGURE  3.  Effect  of  Various  Nitrogen  Sources  on 
Growth  and  C2U4  Production.  Each  nitrogen  source 
was  substituted  for  the  NU4NO3  in  the  basal  medium 
to  yield  a  nitrogen  concentration  of  1.4  g/liter. 
The  cultures  were  grown  at  25' 2  C  in  the  dark; 
different  flasks  were  sampled  every  24  hours  for 
C2II4  and  dry  weight.  Each  value  represents  the 
average  of  four  replicates  of  three  flasks  each. 
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F.  EFFECT  OF  ETHANOL  ON  ETHYLENE  PRODUCTION 

Since  Hall,"  Phan  Chon  Ton,  '  and  Gibson10  reported  that  feeding  ethanol 
to  P.  dig! tatum  resulted  in  a  greater  production  of  ethylene,  this  substrate 
for  ethylene  production  by  eye lopiuta  was  studied.  Time-course  studies 
of  growth  and  ethylene  production  by  P.  eye lopium  grown  in  the  basal  medium, 
with  and  without  ethanol,  were  made  for  a  9-day  period  (Fig.  4).  Four 
different  flasks  were  stoppered  for  each  24-hour  period.  Maximum  dry 
weights  for  the  various  ethanol  treatments  were:  Control,  52  mg;  0.17., 

54  mg;  0.57.,  51  mg;  1.0%,  50  mg;  and  3.07.,  58  mg.  Except  for  the  highest 
ethanol  treatment,  growth  did  not  significantly  increase  with  the  adoition 
of  alcohol,  but  ethylene  production  did.  In  each  treatment  the  ethylene 
production  occurred  <fter  maximum  mycelial  growth  had  been  reached.  The 
greatest  amount  of  ethylene  was  produced  when  the  mycelial  mats  began  to 
lose  weight.  Ethylene  production  was  stimulated,  but  was  not  proportional 
to  growth  when  ethanol  was  added  to  the  basal  medium. 

G.  EFFECT  OF  AN  ALDEHYDE-FIXING  AGENT  ON  ETHYLENE  PRODUCTION 

When  ethanol  was  shown  to  have  a  stimulatory  effect  on  ethylene 
production,  studies  were  initiated  to  inhibit  normal  ethanol  production  in 
the  fungus.  Because  no  satisfactory  method  exists  for  trapping  ethanol  in 
vivo,  several  aldehyde-fixing  agents  were  tested  in  an  attempt  to  block 
the  conversion  of  acetaldehyde  to  ethanol.  Extensive  work  by  Neuberg  in 
the  early  1900's  as  cited  by  Nord  and  Weiss11  showed  that  sulfite  and 
bisulfite  salts  were  effective  fixing  agents  of  acetaldehyde.  The  use 
of  other  a Idehyde- f ixlng  agents,  such  as  hydrazides,  dimedone,  and 
thiosemicarbazide,  has  the  same  effect  as  sulfite.12 

Our  experiments  with  the  sulfite  and  bisulfite  salts  showed  them  to 
have  an  adverse  effect  on  the  growth  of  this  fungus.  Dimedone  (5,5- 
dlmethyl-1, 3-cyc lohexanedione)  obtained  from  Eastman  Kodak  permitted  good 
growth  with  no  observable  growth  differences  from  cultures  grown  on  the 
basal  medium  minus  dimedene.  The  dimedone  was  sterilized  with  a  Seitz 
filter  and  aseptically  added  to  the  medium  before  inoculation.  Figure  5 
shows  the  effect  of  dimedone  on  total  ethylene  production.  Dimedone 
appears  to  be  a  good  Inhibitor  of  ethylene  production  in  this  fungus. 
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IV.  DISCUSSION 


The  discovery  that  Periic  1 1  lium  eye  loplutn  produced  a  gaseous  metabolite 
chromatographica  1  ly  similar  to  ethylene  prompted  a  more  thorough  char¬ 
acterization  of  the  gas  and  the  relationship  between  its  production  and 
the  growth  curve  of  the  fungus.  Preliminary  experiments  indicated  that 
P.  cycloplum  grew  well  and  produced  ethylene  on  the  basal  medium  and  that 
growth  was  more  uniform  on  solid  than  on  liquid  media.  Heating  the  solid 
medium  to  liquefy  the  agar  allowed  determination  of  dry  weights  without 
dif f  iculty . 

Studies  with  JP.  digitatum  have  shown  that  ethylene  is  produced  through¬ 
out  the  life  eye  le .' 0 • 1 -e  However,  it  appears  from  some  of  the  published 
data  that  although  ethylene  was  produced  continuously,  the  peak  of  ethylene 
production  did  not  occur  until  after  the  dry  weight  reached  a  maximum.10 • 13 ’ 1 6 
In  contrast,  P.  eye lopium  does  not  produce  any  ethylene  (>0.05  ppm)  until 
the  dry  weight  reaches  its  maximum  value.  At  the  probable  onset  of  autolysis 
the  ethylene  production  increases  rapidly  to  a  peak  and  within  48  hours 
the  ethylene  production  declines  rapidly  to  a  much  lower  level,  where  it 
remains  for  the  duration  of  senescence. 

Although  a  number  of  other  fungi  have  been  reported  to  produce  ethylene, 

P.  digitatum  is  the  only  fungus  in  which  the  structure  of  the  gaseous 
emanation  has  been  verified  by  conversion  to  chemical  derivatives.  Con¬ 
sequently,  we  converted  the  ethylene  produced  by  P.  cycloplum  to  1,2- 
dibromoethane  and  compared  its  infrared  spectrum  with  that  of  authentic 
1, 2-dibromoethane .  The  spectra  were  identical,  thereby  proving  con¬ 
clusively  that  P.  cyclopium  pr.-d  >ces  ethylene  as  a  metabolic  product. 

Factors  found  to  affect  the  growth  of  £.  cyclopium  did  not  always 
affect  ethylene  products  n  the  same  way.  When  the  sucrose  concentration 
was  varied,  the  ethylene  produced  was  proportional  to  growth.  Work  with 
P.  digitatum  has  shown  that  ethylene  is  closely  associated  with  growth. 

When  the  source  of  nitrogen  was  changed  or  the  concentration  of 
ammonium  nitrate  varied,  ethylene  production  was  not  proportional  to  growth 
in  j>.  eye lopium.  It  has  also  been  shown  that  abundant  growth  does  not 
necessarily  indicate  high  ethylene  production  in  Penicilllum  digitatum.13’ 10 

Fergus1^  reports  that  P.  digi catum  does  not  require  any  specific 
nitrogen  source  to  produce  ethylene.  If  organic  and  inorganic  nitrogen 
compounds  allowed  growth,  ethylene  was  produced.  Figure  3  shows  that 
P.  eye lopium.  when  grewn  on  various  nitrogen  compounds,  always  produced 
ethylene  but  the  amount  was  dependent  on  the  nitrogen  source. 

Ethylene  production  is  shown  to  be  affected  not  only  by  sucrose  con¬ 
centrations  but  possibly  more  significantly  by  nitrogen  metabolism.  Since 
ethylene  production  does  not  begin  until  the  onset  of  autolysis  in  this 
fungus,  it  appears  likely  that  the  role  of  nitrogen  is  that  of  protein 
nitrogen  during  senescence.  The  respiratory  quotient  during  ethylene 
production  could  reflect  the  metabolism  of  some  proteins  as  well  as  fats. 
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Ethanol  was  found  to  stimulate  ethylene  production  of  P.  dig  1 ta turn  by 
a  number  of  workers.-"1'  Only  a  few  of  the  many  comp  nnds  tested  have  shown 
such  a  narked  stimulation  of  ethylene  in  the  Penicillia.  Ethanol  is  an 
appealing  precursor  of  ethylene. 

Penicillia  are  ethanol  producers  and  acetaldehyde  may  he  found  either 
as  a  precursor  of  ethanol  or  during  its  oxidation.1  Numerous  other  fungi 
have  also  been  shown  to  produce  ethanol  both  aerobically  and  anaerobically.1'' 
Many  of  the  fungi  reported  to  produce  ethylene  have  also  been  shown  to  be 
good  alcohol  producers .  Among  the  highest  ethanol  producers  Is  Aspergl 1 lus 
c lava  tus  / !<  which,  interestingly,  is  reported  to  be  the  largest  ethylene 
producer  of  the  fungi  examined  by  Hag  and  Curtis.'* 

Because  a  specific  inhibitor  of  ethanol  synthesis  is  not  available,  an 
aldehyde-fixing  agent  was  used.  An  experiment  was  carried  out  to  fix  the 
acetaldehyde,  a  primary  precursor  of  ethanol  in  yeast  fermentation,  with 
dimedone.  As  an  inhibitor  dimedone  does  not  appear  to  have  any  visible 
effects  on  the  growth  of  the  fungus,  including  the  dry  weight.  As  shown  in 
Figure  5,  dimedone,  at  a  concentration  of  10“^  M,  inhibited  707.  of  the  total 
ethylene  production.  Both  ethanol  (Fig.  4)  and  acetaldehyde  (Fig.  5)  have 
significant  effects  on  ethylene  production.  Acetaldehyde,  unlike  ethanol, 
is  a  very  poor  precursor  of  ethylene. 1C'*  1C' 

Figure  2,  on  the  effect  of  inoculum  size  on  growth  and  ethylene,  shows 
a  relationship  simi.ar  to  one  observed  when  Penlc 1 1 1 ium  notatum  is  grown 
for  penicillin  production.  In  general,  conditions  that  favored  the  fastest 
growth  of  the  fungus  yielded  the  most  penicillin.  This  requirement  for 
fast  and  abundant  growth  also  appears  to  yield  the  most  ethylene  in  P. 
eye lopium.  This  may  help  to  explain  why  (Table  2)  the  lowest  and  highest 
concentrations  of  ammonium  nitrate  yield  significantly  less  ethylene,  when 
the  other  concentrations  have  been  shown  to  produce  large  quantities.  This 
experiment  indicates  that  inoculum  size  should  not  be  overlooked  when 
considering  variability  in  ethylene  production  from  fungi. 
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tv  abstract 

Ethylene  production  by  Pen ici Ilium  eye loplum,  ATCC  No.  7615,  was  studied  in 
relation  to  the  life  cycle  of  the  fungus.  Ethylene,  '-0.05ppm,  was  not  produced 
until  after  the  culture  reached  its  maximum  dry  weight.  When  the  sucrose  con¬ 
centration  of  the  medium  was  varied,  ethylene  was  proportional  to  growth.  However, 
when  the  ammonium  nitrate  concentration  was  varied  or  the  nitrogen  source  changed, 
there  was  no  direct  relationship.  Inoculum  size  also  influenced  ethylene 
production.  Ethanol  markedly  stimulated  total  ethylene  production;  dimedone  was 
a  good  inhibitor  of  ethylene  production. 

The  structure  of  the  naturally  prodticed  ethylene  was  verified  by  converting 
it  to  1 , 2-dibromoethane  and  showing  that  its  infrared  spectrum  was  identical 
to  that  of  authentic  l , 2-dibromoethane . 
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